Background: Double-chambered left ventricle (DCLV) is a rare congenital anomaly, and only a few cases in which a 2-chambered LV is separated by the interventricular septum or an abnormal muscle bundle have been reported in the literature. Frequently, such cases are diagnosed when a patient is admitted to hospital for the evaluation of a cardiac murmur, and most of these patients have isolated DCLV.
I N T R O D U C T I O N
Double-chambered left ventricle (DCLV) is a very rare congenital cardiac anomaly within the broad category of subdivision of the LV cavity that includes the relatively more common congenital aneurysm and diverticula. Here, we report a patient with DCLV who underwent successful surgical treatment. This case is the first report of a patient with a second diagnosis of DCLV after an operation was performed to correct the original DCLV.
C A S E R E P O R T
A 13-year-old girl was referred to our clinic with complaints of diminished exercise tolerance, palpitation, and perioral cyanosis. The patient had originally been admitted for mitral valve replacement, which was performed in our hospital when she was 11 years old. Chordal adhesion and elongation and mitral valve destruction had been seen in the first operation. We also performed the mitral valve replacement because there had been an elongated and thinning chorda, and the hypertrophic anterior mitral papillary muscle was causing LV outflow tract (LVOT) obstruction.
In the physical examination after the patient's first operation, a 3/6-degree systolic sufl was heard on the left sternal border. She underwent evaluation with echocardiography, cardiac catheterization, and angiocardiography. Echocardiography results showed right atrial dilatation and LV hypertrophy, normal prosthetic mitral valve function, and subaortic obstruction together with interventricular septal hypertrophy and thickening. In addition, a 2-dimensional echocardiographic examination revealed 2 chambers divided by the muscular hypertrophic mass. The walls of the apical chamber and the septum were not hypokinetic. A systolic gradient of 65 mm Hg was found across the LVOT. An LV angiographic examination carried out with multiple views confirmed the presence of septum thickening, and the LVOT was obstructed because of septal hypertrophy. The patient underwent operation with cardiopulmonary bypass (CPB), and septal hypertrophic bands were resected via a transverse aortotomy. She was weaned from CPB, and a systolic gradient of 14 mm Hg was obtained in the postoperative period. She was discharged from the hospital in good health 7 days after the operation.
Six months after the operation, the patient was admitted to pediatric cardiology with symptoms of chest pain and early fatigue. Echocardiographic and angiocardiographic examinations were planned for the evaluation. First-degree prosthetic mitral valve insufficiency, second-degree tricuspid valve insufficiency, and a gradient of 13 mm Hg through the prosthetic mitral valve were found in the echocardiographic study (Figure 1) . The echocardiogram showed the presence of a floating mass that divided the LV into 2 true chambers (a small basal chamber and a large apical chamber). The echocardiographic examination revealed thinning of the LV wall and the interventricular septum and a tunnel-type subaortic obstruction (Figure 2 ) but presented no evidence of LV dysfunction. An angiocardiographic examination revealed right ventricular and LV hypertrophy, and a gradient of 110 mm Hg was found between the apical and basal chambers (Figure 3) . The patient had moderate pulmonary hypertension (mean pul-monary arterial pressure, 35 mm Hg; pulmonary wedge pressure, 25 mm Hg). The systolic and diastolic pressures of the apical LV chamber were 200 mm Hg and 12 mm Hg, respectively, and the systolic and diastolic pressures of the basal chamber were 90 mm Hg and 6 mm Hg, respectively. She underwent operation with CPB with a diagnosis of DCLV and mild aortic and moderate subaortic stenosis. In the operation, a midline sternotomy was performed, and CPB was instituted. Before CPB began, systolic pressures of 170 mm Hg from the basal chamber and 70 mm Hg from the LV apical chamber were measured while the aortic pressure was 90 mm Hg. A wide fibromuscular floating mass divided the LV into 2 chambers. The accessory chamber had a communicating flow with the basal chamber through an orifice with a diameter of 1.5 to 2 cm (Figure 4) . No other congenital malformations were found intraoperatively. The fibromuscular mass was excised from the LV free wall, the interventricular septum, and the subaortic area. After the patient was weaned from CPB, the intraventricular gradient disappeared, and the difference between the systemic and the LV pressures decreased to 10 mm Hg. A histopathologic examination of the resected wall tissue showed hypertrophic myocardial fibers and fibrosis in the intermyocardial space. The patient was discharged from the hospital 8 days after the surgery. Her echocardiographic examination in the third postoperative month revealed a gradient of 20 mm Hg on the LVOT, and the patient was free of symptoms ( Figure 5 ). One year after the operation, septal hypertrophy and a band formation were found on the LV free wall through the interventricular septum, and a systolic gradient of 35 mm Hg was observed. The patient was observed to be asymptomatic in the 2 years of follow-up.
D I S C U S S I O N
DCLV is a very rare congenital cardiac anomaly within the broad category of subdivision of the LV cavity, which includes the relatively more common congenital aneurysm and diverticula. This pathology is more rare than double-chambered right ventricle [Kay 1981 , Vaidyanathan 2001 . We found a few case reports of subdivision of the LV in the MEDLINE database [Kay 1981 , Caron 1991 , Rickli 1999 The Heart Surgery Forum #2004-1011
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and cardiomyopathy. All of the patients died in the first year of life from the cardiomyopathy [Gerlis 1981] . The etiologic mechanism is unknown, and there is often an associated cardiomyopathy. However, there was no evidence of LV failure or cardiomyopathy in our case. Gerlis et al suggested that the endocardial fibroelastosis rendered the main chamber noncontractile and that the functional portion of the LV was derived from intratrabecular myocardial sinusoid expansion [Gerlis 1981 ]. In our patient, the etiology is unlikely to be related to cardiomyopathy because she has a normal ventricular function. One of the reports described a patient with a large accessory chamber lying anterolateral to the main LV, with nonrestrictive communication occurring between the 2 chambers of the LV; however, our DCLV patient had a fibromuscular hypertrophic mass dividing the LV into 2 true chambers with a restrictive communication between the apical and the basal chambers. In addition, the apical chamber was larger than the basal chamber. Joy et al described a case of DCLV [Joy 1980 ] in which the patient had false tendons of fibrous or fibromuscular bands less than 3 mm in diameter crossing the LV cavity either between the LV free wall and the interventricular septum or between 2 papillary muscles [Joy 1980 ]. Rickli et al reported a case of DCLV with a prominent fibromuscular ridge distal to the papillary muscles that divided the LV cavity into a small apical portion and a large basal portion [Rickli 1999 ]. In the present DCLV case, a fibromuscular mass was seen to divide the LV into a small basal portion and a large apical portion.
In our case, the associated septum was derived from the interventricular septum and the LV free wall, and it was in a floating formation that separated the LV cavity into 2 chambers. Furthermore, the patient had previously undergone operation for LVOT obstruction and had presented no evidence of DCLV in the first operation. Regarding our patient, a search of the English-language literature revealed no case with a presentation similar to that of this patient's history following the surgery.
